Scenario Thinking Approach for Leveraging ICT to Support SMEs in the Indian Construction Industry by Sawhney, Anil et al.
Citation: Sawhney, Anil, Mukherjee, Kamal K., Rahimian, Farzad Pour and Goulding, Jack 
(2014)  Scenario  Thinking  Approach  for  Leveraging  ICT to  Support  SMEs  in  the  Indian 
Construction Industry. Procedia Engineering, 85. pp. 446-453. ISSN 1877-7058 
Published by: Elsevier
URL:  https://doi.org/10.1016/j.proeng.2014.10.571 
<https://doi.org/10.1016/j.proeng.2014.10.571>
This  version  was  downloaded  from  Northumbria  Research  Link: 
http://nrl.northumbria.ac.uk/32488/
Northumbria University has developed Northumbria Research Link (NRL) to enable users to 
access the University’s research output. Copyright ©  and moral rights for items on NRL are 
retained by the individual author(s) and/or other copyright owners.  Single copies of full items 
can be reproduced,  displayed or  performed,  and given to third parties in  any format  or 
medium for personal research or study, educational, or not-for-profit purposes without prior 
permission or charge, provided the authors, title and full bibliographic details are given, as 
well  as a hyperlink and/or URL to the original metadata page.  The content must  not  be 
changed in any way. Full  items must not be sold commercially in any format or medium 
without  formal  permission  of  the  copyright  holder.   The  full  policy  is  available  online: 
http://nrl.northumbria.ac.uk/policies.html
This document may differ from the final, published version of the research and has been 
made available online in accordance with publisher policies. To read and/or cite from the 
published version of the research, please visit the publisher’s website (a subscription may be 
required.)
 Procedia Engineering  85 ( 2014 )  446 – 453 
1877-7058 Crown Copyright © 2014 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the Diamond Congress Kft.
doi: 10.1016/j.proeng.2014.10.571 
ScienceDirect





aRICS School of Built Environment, Amity University, Noida 201313, INDIA 
bIndian Institute of Technology Delhi, New Delhi 110016, INDIA 
cThe Grenfell-Baines School of Architecture, Construction and Environment, University of Central Lancashire, Preston, UK  
?????????
???????????? ???? ?????????????? ??????????? ?????? ?????? ?? ??????? ??? ???????????? ?????????? ???? ???????????? ?????? ??? ????
??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
??????????? ???? ?????????????? ???????? ??? ????? ??? ????????? ?????????????? ???? ?????????? ??? ?????????? ????????? ????????? ???????????
???????????????? ?????????????????????? ?????? ??????????????????????????????? ???? ????????????????? ?????????????? ???????????? ???
????????? ???????????? ?? ?????????????????? ?????? ?????????? ???????????? ???????? ????? ?????? ????????? ?? ?????????????? ?????????????
????????????????? ??? ???? ???????????????????????????????????????????????? ????? ??????????? ?????????????????????????????????? ??????
??????????????? ????? ?????? ??????? ????? ?????? ??? ?? ????? ??? ?????? ???? ??????? ???? ???? ??? ???? ??? ????? ??? ???? ??????? ?????????????
???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
????? ????????? ???? ??????????? ?????????????? ???????????? ??? ???? ?????? ?????????? ?????????????? ?? ????????? ????????? ?????????? ?????
????????? ????????? ?? ???????????????? ??????????? ???? ??????? ??????????? ???????????????? ???? ???? ???????????? ??? ???? ???????? ?????
?????????? ????? ??????????? ???? ???? ??????? ????? ?????????? ???? ??????? ????? ???? ?????? ??? ???? ????????????? ???????? ??????????? ????











Crown Copyright © 2014 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the Diamond Congress Kft.
447 Anil Sawhney et al. /  Procedia Engineering  85 ( 2014 )  446 – 453 
????????????? ??????????????????????????????????
?????? ????? ??? ?????????? ????? ??? ???? ????????????? ??????? ?????????? ????? ???? ???????? ??? ????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????????????????????










?????? ???????????? ????????? ??????????? ????? ??? ????? ???? ??? ??????????????? ??? ?? ???????? ????????? ????? ??????
?????????????????? ????????????????????????????????????????????????????????????????????????????????????????????????
?????????? ??? ?????????????? ????? ???????? ??????????? ??????????? ??? ??? ????????? ??? ?????????? ??? ???????? ???????????















????? ?????? ?????? ????? ?????????????? ???? ??????? ????????? ????????? ??? ????? ??????????? ??????????? ??????? ????
??????????? ???????? ?? ???????????? ??????????? ??? ??????????? ???? ??????????????? ???? ????????? ?????????? ?????????????
?????????????????????????????????????????????????????????????????????????????????????
?? ????????? ????????
????? ??? ???? ??????? ???
????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????????????????????
??? ??? ???????? ??????? ??? ??????? ???????????? ????????????? ????????? ????????? ????????????? ???????? ????????????? ???
?????????????????
??? ? ??? ???????? ???





???????????????????????? ?????????????? ??? ????????? ??? ??????????????????????? ??????????????? ???????? ?????????????
??????? ?????????? ???? ??????? ???? ???????? ?????????? ????????????? ??? ??????? ????????? ?????? ??? ?????????????? ???
????????? ????? ???????? ????? ???????? ???? ????????? ?????? ???????? ???? ???? ???????????????? ????? ????????????? ????






448   Anil Sawhney et al. /  Procedia Engineering  85 ( 2014 )  446 – 453 























































???? ????????? ??? ????????????????? ???????? ?????????? ?????????????????????????????? ??? ??????????????????????
????? ?????????? ????? ?????? ??????????? ????? ???????? ???????????? ?????? ????????????????? ??? ???????? ??????????????
??????????????????????????????????? ?????? ???????????? ??????????????? ?????????????????? ???????????????? ????????
????? ??????? ??????????? ??? ??????? ????? ???????? ???????????? ??????? ?????? ?????? ???????????? ?????????????????????????
?????????? ?????????? ???????? ???? ???????? ????????? ????????? ?????????????? ????? ?????????? ???? ?????????? ???? ????
???????????????????????????????????????? ??????????????????????
? ?













???????????? ??? ??????? ?????






















????????? ????????? ???? ????????? ???? ??? ?????? ??????????? ???? ?????????????? ???? ?????????????? ???? ??????????













????????????? ??????? ???? ??? ???? ????????????? ??? ???????????? ????????? ???????????? ????????? ???? ?????????????? ??? ????
?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
???????? ?? ????????? ??????????? ??????? ???? ??????? ??????????? ???? ?????????? ???????? ?????? ????????? ??? ???? ?????? ???
????????????????????????????????????????????????????????????????????????
?
























????? ??????? ??? ??? ?????????? ???? ??? ?????? ???????? ???????????? ???? ???? ?????????????? ???? ??? ??????? ??????????
???????????????????? ?????????????? ???????????????????????? ????????????????????????????????? ?????????? ?????????????
??????? ???? ????? ??????? ??? ????? ?????? ???? ???????????? ???????? ???? ???? ????????????? ???????? ????????? ??????
???????????????????????????????????????????????????????????????????????????????????????????????????????????????????
???? ?????????? ????????????????????? ????????????????????? ????????????????????? ????????????????? ???????????? ?????????
???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
???????? ??????????????????????????????????????????? ??????????? ????????? ??????? ?????????????????? ????????? ????????????
























































































































452   Anil Sawhney et al. /  Procedia Engineering  85 ( 2014 )  446 – 453 







?????????????????????????????????????????????????????????????????????????????????????????????? ??? ??? ?????????? ???
??????????????????????????????????????????????????????????????????????????????????????????????????????????????????




???????????? ????????????????????????????????????? ????????????????? ???????????????????????????? ????????????? ???
?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????





????????????? ?????????????? ??????????? ??? ???? ????????? ??????????????????? ?????????????????????????????????? ?????









Interoperability and Security Guidelines














Web 2.0 based collaborative solutions







Centrally Hosted/Managed Cloud-Based Data Centres
Secure and Privileged NetworksOpen Networks
Whole of Industry Portal
Firm Portals/Websites
Data Warehouse and 
Data Mining Solutions










Multi-stakeholder Knowledge Management Systems





???????????????? ?????????? ???????????????? ????????????????? ??????????????? ?????????? ???? ????????????????????????












???????????????????????????????????????????????? ?????????????????? ??????????????????????????????????????????????? ?????????
?????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????
???? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????? ?????????????????????????????????
??????????????????????????????? ????????????????????? ??????????????????????????????????????????????????????????????????????????????
???????? ?????????????????????????????????????????????????????????????????
???????????????????????? ??????????????????????????????????????????????????????????? ?????????????????????????????????
?????????????????????????????????????????????????????????????????????
?????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????
?????????????????????????? ?????????????????
????????????????????????? ? ??????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????? ????? ???????????????????????????????????????????????????????
???????????? ?????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????? ????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
???????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
????? ???????????????????????????????????????????????????? ????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????? ??????????????
???????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????
??????????????????????????????????????????????? ? ?????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????? ????????????????????????????????????????????????
????????????????????????????
?????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????? ???????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????
?????????????????????????????????????????????????
